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compound, a stilbene compound or a butadiene compound be used as the above compound. 



(57) Abstract: A switching element that 
enables inhibiting fluctuation of materia] 
composition and attaining uniform bistability 
performance and is suitable for mass 
production. In particular, a switching element 
comprising an organic bistable material, which 
exhibits two stable resistance values against 
applied voltage, arranged between at least 
two electrodes, wherein the organic bistable 
material contains at least a compound having 
an electron donating functional group and an 
electron accepting functional group in each 
molecule. It is preferred that, for example, 
an aminoimidazole compound, a pyridone 
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m, 80nm. 1 0 O n mO^ $ Jfc -5 <t 9 UfCo ^fc. ^^^»fii£tS:^ 

3xl0-^tor r (^^^S-r-e^'iofCc *fc. T^W ^ ^ i>. 
fi. ©^*Plli>^^}^: J: 19 ^i^^^f* 3 A/ sec. T^7-f5 iJ^iZ-y^^^b-^i^iZ) 

H^t*. ig^^jnm>b^^-e^l^5SSf*2 A/s e c-e^fo:fco ^* 



1 iiHl— <^^#-C% ||Jfe^!l2<D;=^-l' 5/^i/^m^^#fcio 



^mmm<Dm^^. mmm2i&^ M^^unmso. mmm2 i h^^^ ^ti^eti 

lOOnm. 60nm. 1 0 0 xiixKDm^ tf£?> X ^ \^^!^l^t^&.mii:. mMMl 




(A- 1) 



mMm2 
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tm-'<o^wx-. mmms(D:^-{ ^y^i^^m^ unfile 



NC- 



-NHCH3 



(A- 2) 



T^/^^^:^-/l-mt^^tVX. T^(Z>«5t^ (A- 3) (Dit^m^m\^\ 

^mMm<7)m^^. ssji2ia. m^^up^mso. mmm2 iht^, ^tti^ti 

lOOnm. lOOnm, 1 0 0 nm.(D!m^ t fj:^ ^ 0 i^^^l^ti&^f^i-t. M^ 

1 tm—(^^i^r\ mmm4(D::^^ >y'^>i!^m^^m'fz.o 



-NH2 



(A- 3) 



^mmm<Dm^^. m.mm 21a. M^:^unm a 0 . «=ti© 2 1 b ^ti^ti 

lOOnm, 60nm. 1 0 O n nK^i^^ ^ S J; 5 {-^i^bfciJl^fi, HJfe^J 1 




NH2 



(A-4) 



Uf^m 1 . 

jbiB<^iiiiMi~5<^p!^'i' 5'^^^^^{^:ov^T. mm-mB<^i^^m^mMx 
mM\^. m4 n^^i-f^mi^MBxh^. ©n^ttmjE vthi. i^iHii:mjEvth2^ 
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Vthi (V) 


Vth2(V) 


mmm^ 


0.3 


3.3 


mmm2 


0.6 


2.3 


mmms 


0.5 


2.7 


mMm4r 


0.8 


5.7 




0.4 


2.5 



la. 102a. RrJ^^m.1l7iiikm 101b. 102b <DM^m^i)m^flf^o 

•rn:t>^. iil4(^||JfeMl ^-*5V^T. 'I£II#:«;JBE Vth 1 0 . 3V^T-e}:i. -(S 
0 1 h-h^h-m^^^mi Ola-- (o rxm^t^h o f f Jfc^AI'-^) 

-c^^ffi^s^-fbu^fco *fc. i^siffi«jEvth2;a5 3. 3 vi^±-^«. ]^^^;l^^i o 

1 ei7b>hi&m.m^mi 0 1b-- (of f jytHid^bo nJl^ti-^) S#LTS^«Sgg 
0 2 b^=»b^«^^^l^^l 0 2 a--- (o n^Jt^d^fc o f f ^Wi-^) M^LT® 

^»smt;b;fco i^lifl£«JEE Vth2 :6s 2 . 3V£iJn?}i. ]^«^)fc^^i0 2 

a;5^^<g^^J[^^l O 2 b-^ (of f H^l^}6=>feo nJt^S--) 

(;:;^f J: 5^1£iSOTi£ Vthl :aso. 3 — 0. 8 v. :S.tJ«ii5il#[mjE Vth2 ;6S 2 . 
3-5. 7 VT?fc5^^^il^«i:$s^btb/c„ 

■mWLl 0 i: b-C;«f7;^S^^ffiVN. ^ggS^^feidJ; «^J1 2 1 a ^ UTT/l^ 
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H 



(B-1) 



?fc*5. mmm 21a. m^mw^m 3 0 . mmm 21b j*. -€:ix^tbs 1 0 0 n 

m> 8 0nm, 1 0 0 n m(7)J¥§ t jfcS J: 5 iJ:^I^Ufc„ "^fc. S^^gf^tetfe^K 
>'7'#^T% 3x 1 0-« t o r r <DX^S-t?^T;tfcofCo ^ !^ AO^^lP 



CH3 




(B-2) 



®^'lit«JE Vth 1 > mmmmm Vth 2 l-fc^:!:^* t 2 {J::^i-o 



wo 2004/006351 
^2 



mmme 
mmm7 

^^V^m 106a. 107a. RXJ^i&l^m^m 106b. 107b (DM^Mmm 
m,U^mi 0 6 hTb^hm^lji^Ml 0 6 a-^ (o niI^«d>^o f f H^ffi-^) M^V 

xm.mmmi\:^i^rco *fc. ]gss{ii«iEvth2;asi. i vja^_bT*f*. ^m^^'^mi o 
m 7 c7)^:^M7 {;I*5v^■rfi^ i&mmMm vth. 1 0 . 4v&^tx. mni^ 

ii^miO 7 ht^hWii&^^Ml 0 7 (o n'^mi)>^ o f f jyt^-^) jg^UTffi 

a7!)>hi&mim.^mi 0 7 (o f f Ji^tid^bonJi^ii--) m^\^xm^m^mt 

Smi 0 t b-C;{f^><^StS^ffiVN. ^^il^?5fefcJ:l5. «;M2 1 a i bTT/V 

3 0 i LT-r ^ i^^'^'fb'^^^^. «:^lg2 1b^UTT 

^^^'^(^'fb^^i: b-cfi. Tfa<^«at^ (c-i) (Dit^m^m^^^fc-o 

C=N— NH^ (C-1) 

n:^, mmm 21a. w^^-^^PcM 3 0 . m.mm 2 1 b 1 0 0 n 
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0.2 
04 



Vth2(V) 



1.7 
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m. 8 0nm. 1 0 0 n m(©J? ^ ^ S <k 5 (-^1^ Ufc, ^fc. ^*^«t**£m5!H 

VT^^^-C^ 3x1 0-« t o r r (D^^^-e^TJfcolfeio T^V^^C^AOS^ 

-r^^^^^^-fb-^^^iiu-c^ TiB<D«7t^ (c-2) <Dit^!^^m\f^iiiSkm'i. m 

NC — <^^^^— C=N— — (C-2) 

3 

mmm i o 

OM—f~\-G=tl-/~S--/ (c-3) 




H \=/ \ 



CH3 



MMm 1 1 



CH3 

(D-1) 

CH3 



1 2 
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mmm 1 3 




(D — 3) 



^mm 3 





Vth1 (V) 


Vth2(V) 




0.0 


2.9 




0.0 


1.3 




0.9 


3.1 




0.0 


1.6 




0.0 


2.4 




1.0 


1.9 



i^^g^ibtfii 108a~113a ^.t/iSS^^t^S 108b~113b <DM^^^i»m 
0 8 hTb^^-mm^^mi 0 8 SL^ (o nVtmi»bo f f Jtfe^'-) i^^UT^ 
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^-jg^as^fkUfCo •Sfd. ffiBS<i£«J£ Vth2;dS2. 9V&.±X*n. Mt&^^mi 0 8 

ajs^biss^jK^i 0 8 b-^ (of f^mib^hon^m-^) M^i^xm^mtmit 

llI9<D|l^s^l|9^::*5v^-c^*^ -issiiitsjE vthi ;6so vi?>cTT% ^m^^m 

10 9 bd^bl^^g^^yt^il 0 9 (o nt>t^d^b o f f S^UT®^^ 

b-fg^^Jt^iii 0 9 b-^ (of f Ji^«id>e>o n^ii--) m^vxm^mi-dtm^hv^ 
:L(Dm<D^mn.^mymm.^^M(Ditt\^x. mi 2o-A^n^tifco 
*fc:, mi o<^MMmi oi^m^xn. -IgPMiE vthi ^so. 9VJ^T-e. -is 

S^il^^l 1 Ohib^h^n^^mi 1 0 a-^ (o n^mf)^ho f f ^M^) M^V 

xm.^m^^<tvfco ^fd. mmw.nBvth2:d^3. iv&.±xn. i^m.i7i^Mi 
1 0 an^hi&^ijL'^mi 10 b-- (of f^mf)^h o nt^^--) M^vxi^w^m^ 

*fc. mi K^^jfeMi ii;:*3v>xfi. -(Siimmff vthi ^as o vgi^T-e^ iss^ 

Jbt^l 1 1 bd^5>]^S^H^^l 1 1 a-^ (o xi:li^mi)>ho f f f^^UT^ 

^{a^s^Mfi bfco * fd. mmmnm vth 2 >6s i . e ve;^_h-e}4. is^^ji^b 1 1 1 a 

mi 2(Z)|IJiMl 2^^::}3V^T^*. -tgH^fi^JBE Vth 1 o V^TT?s 
Jl^^l 1 2 bd^e>lSJ®^5|^ai 1 2 a-^ (o n^mib^ibo f f ^Wt-^) S^bXS 

^fit^eis^ibbfco ^fc. i«Bifit«ffi vth2dS2.4 veAji-T?{*. ^i&m'^mi 12a 

d^^biSS^H^^i 1 2b-^(o f f it^^^O^fs o n)l^^-^)S^UX®^ffi}dSi^'fh:U. 

mi 3(Dmmmi 3^^:*3v^■r^*> isiiiit«jEvthi:asi.o vsJiTt?, -(gs 

^;t»tlil 1 3 ht^hmH&iji'^'mi 13 a-- ion^m^^h o f f jg^bT 
®^{ii::dS^{t;bfc„ ^fc. i^||#:«jEVth2;asi.9 v^±-e}i. l^^^^l^^l 1 3 
a7!)^hiSiiS.^^mi 1 3b-^ (of f o nJ|^«i--) bTS^fii[>&5^{b 

b. :i<Dm<Dj&m.m^mymmin.^m(Ditti.x. ^3 0 03^s#^,;}^;^„ 

HMM 1 4 
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^=:^^j»^s M^^unms 0 tvxrm(omi^^ (e-d (oit^m^. mmm 

NH2 



fa^. nMm 2 1a. ^^^*tiisi-ji 3 0 . nmm 2 1 b f*. ^tt-^n. 1 0 0 n 

80nm. \ Qi 0 nxci(DW-^ hf^:^ ^0\^WL^\^ft.o "^fc. ^^^SftfetS::!^ 
^-ZT^m^X^ 3 X 1 0-« t o r r (^K^Stf^TJ'io:^, *fc. T/V-^^l^AOll^ 
f*. S^iPl^^^tZia: «9^M5tSfi3 A/s e c. (E-1) <D^t^m<Dm 

HJfe^iJ 1 5 

M^^Wi^ms 0 tVXT^<Dm^^ (E-2) (^fb'a•i^Sr^V^f^:J^X^{:i. MM 



NH, ^^-^^ 



©HfitSff Vthl. i^PffimjE Vth2^M^Ufci^:i:^*^a?)T^ 
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m4 
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Vthi (V) 


Vth2(V) 




0.0 


0.7 




0.6 


1.4 



*5V^T«i^ffi^^i;fe^ 114a, 115a ^U^^S^ij^^ 114b, 115b <DM^ 

irfj:t>%. mi 4 (Dmmm l 4 {^:*5V^•r. iSBIfflffiJBE Vth 1 ;&s 0 V^T-Cfi, -(£ 
^ilTi^Wil 1 4hi>^P:>-mmim^Ml 14a^ (o n^Hkmib^^ o f f Jl^^'^) S^b 

xmmm^^itvfco *fc. i^HfitSffi vth 2^50. 7V£;_b-e}i, t^^^^^^i 1 

4 a /5^£>iss^j|^«ii 14 b-- (of f^m^^h o ix:^m^) m^vxm.^mm 

^fe. mi 5<^iiji«?!ii 5jc:joVN-r«, i&mmn,m.ythii^o. 6v&ltx. m& 
U'^mi 1 s-bii^hm^^'^mi 1 5 a-^ (o nmm^^h o f f ^t^n-^) s^l-t 
ffi^{i:;os^'fbbfco ^fc. ffiii{ii:«jEEvth2>5s 1 . 4Vi^>i±-efi. iff^^^tfefiii 1 5 

sit^h'm^^-m^i 1 5b-^ (of iiikmt^hon^m^) m^\^x^i^m.i}^mt 

^(Dm<Df&m7L'if)m/nw^^m(Ditb\^x. mi o^t^rnhfit^o 
mmm 1 e 

&.y<D^mx^ m 1 \^^'r^ ^^fe^^c^^^-r ^^^^-^/^^^f^^bfco 
^^£1 0 ^ bT;^7;=^*m^^v^. M^mmm^^Y) . mMm2 1 \.xt/u 
M^^unm 3 0 1 \^xTm(Dmm^ (f-d (o^^m ii^^^r 

/VKy y^^^^^^l^m-^^^Mi-. Mp"p#-^ 34679-9) 2 1 b ^ bTT/V 

5: - i^A^jig^iSj^bT^M^ff^^b.llJSMi 6<7>;^-^ 5/^Vi>^^^^?^^bfco 

o 

/r <p-> 



j5:*3, eSJi 2 1a, SS^«i|Sh« 3 0 , 2 1 b tt, -ttV^JV, 1 0 0 n 
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m. 80nm. 1 0 0 nm<Dm^ t^J:^ X ^ K^mi^fCo *fc. ^^^SJifem^ 
3XlO-^tor r (T^^^^-CfTJfeofCo -^fc. T7^5 = A(Z>^^ 
ft, ^S^M^^{j:J: t)^l^3S^«3 A/s e c. Jbl5«l5t^ (F-1) (D^t-B-m 

m^mm 1 7 

35J^;^*tJis|-M 3 0 ^ Ur , TlB(D^3t^ (F-2) (Dit^m {.^^-^TfVY^ y 
^v^^^^^-t^fe^^^fci^. ^fp#-^ A5215-3) •^m^HL'^J.m^. II»J1 6 irlH— (D 

^#-c% ^m^Ji 7<d;5<.-i' 5/^:/i5^^^^#fco 



H2N N^O 

CH3 

mMmi 8 

3 0 UT. TlBO«iig^ (F-3) (^{b-a-^ (v^^-vT/l^KP 
^i^-Y^-^^t^^^tt^, 85528-6) ^MV^fcii^jJI'fi. |IJS«»1 1 6^IH — O 



H 

^-T?M^bfc^mtrs Ell 6-1 8{^^1-o ^fc. Ji|5cDlil4 1 ^ W^WiBE 

■efcs,'(Sii'fa:«ff vth 1 ^i^nfitmjE vth2 u^-Mm^* ^ i?)T* 5 \C7^-^, 
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•CT/JP2003/008599 



m5 





Vthi (V) 


Vth2(V) 




0.0 


1.3 




0.0 


1.4 


mMm^8 


0.0 


1.3 



1^1 6~1 8RX^^5(D^^^y) . MMMl 6~1 8(0:^^ y^^^m^K^^f^ 
Tfti^^g^JbttS 116a. 117a. 118a :5.t;«®g:^*fe^ 116b. 117bs 
118 b «D25f^^tt^^#fetl.fCo 

'r^j:t>fb. mi 6(omMmi 6^^:*5v^T. ^mmm^ vthi;6soviy.TT'j*. -ts 
i e hib^h^mi^^Mi i e a-^ (o nJi^^d^bo f fv^m^) m^v 
xm.mm^mtvt!:.„ *fc. ]«BHitmjBEvth2;asi. 3Vi$t_hT?«;. ni^^ikmi i 

6 ad^e)®S^J|^M 1 1 6 b'^ (of i^m-^^b o n'^m^) M^LT^g^ffi^S^ 

131 7oiitf6Mi 7jj::|3v>t«. i&mmmm vthiiasov^T-e. <g®^ 
4^^i 1 7 b;&=^e>]^^^ii^«i 1 7 a-^ ioiii\^mi)>^ o f f M^vxm, 
mu^^Mit^f^o ^f-. i«ii'fii:«ffivth2;a5 1. 4V]^_h-x?}i. m^^vtmi i 7 a 

1 7b--(o f f o n)yt]^--)S#U-Cig^#:dS^'fbU. 

*fc. 131 8(Dmmmi 8\z.:f$\t^xu. i&mmnm. vthi:asovijtT-t?. 

1 8 b;?)^bi^^g^t't^l 1 8 a-- (o n:^m^^ho f f ^fe^-^) M^l^XU 
^ffljeiS^fbUfCo *fc. ^^Pffi«JEVth2;5S 1 . 3 V^^JiT-fi. MUW-Vtmi 18a 
d^biSS^jytl^l 1 8b--(o f f t^^d^b o n)yt^--)S^b-C^^ffi;dS^'fbb. 

mmm 1 9 

'^i^^^^^^w^^^m. m^pm^ 24, 772-3) tr. «a^2 1 b ^ ltt/w^^^^a 




3fe*5s mmm 21a. ^^^np^m 3 0 . mum 2 1 b f*. ^^^ti. 1 0 0 n 

^^yWMX-. 3X1 0"^ t o r r (^X^^T^TTfcofCo -^fCs T/k^^^^AO^* 
»^ ®^*Df^;^^{Cj:«3j^J^5gj!?"±3A/'s e c. mm^iG-1) (Dit^l^<Dmm 

mmm 2 0 

25f^^^J|Sf^ UT^ TIB©«5g^ (G-2) (^>^b-a-#I^^V^, S^M2 1 a . 
^^W^MS 0. mMM2 ih(Dm^t:^fl^tl. lOOnm. 80nm, 100 




(G-2) 




gp ^ 1, 4-dimethylpyridinium iodide 9, 7 g 

3, 5-di-t-butyl-4-hydroxybenzaldehyde 9. 3 piperidine 3. 7 g J —jV 100 

mL \Z.^m-^. 20 ^^jgB5S^ISr=fT5o ^?fi.{-^^*Pm^ ifc^*^^ 5S1J 0. 2M KOH 
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wv-e^fei^-rso m^mvt^^ 8.4 g (65 %) ^#fc„ 

t^;®^M 6 

Sg-e?l!l5gbfc:J^:^Sr. EI 1 9 ~ 2 0 izi^-f-o 'tfc. JtlBf^S 4 1 j2::j3ttSilffimjE 
■CfeS^'^£ll^£«JE Vthl .SUfiimffi Vth2 SrSS^Lfc^m^* ^ ^xm 6 {ei^-To 
SiJ^^#^ b-Cfi. ^^-^ ^y^l^^m^i^i-i. 1 0 0 k Q^^^ 1MQ<D^ 



me 





Vth1 (V) 


Vth2 (V) 


1111^^19 


0.0 


2.9 




0.2 


2.4 



|gi9, 2 o:s.D«^6 19 > HM^^lJl 9^ 2 0 cD;^-f 5/^:/^^^^^:ioV^ 

TtiiS^^iyt^ 119a. 120a S-U^^g^^Jftfll 119b. 120b <DM^M^ 

■rfj:t>ib. mi 9(DmMMl 9f^l*5V^■r. {SBIffimji Vthl}&so V^T-x?f*. -{S 
^^Jbtffil 1 9 hii^h-^m^^Ml 1 9 a-^ (o nJbtli^^feo f f ^M^) M^V 
xm.1^m.i>^^<tVtio ^fc. i^P'fifiWJE Vth2d5 2. 9Viit±-T?«:. if^^^t^^l 1 

9 ait^hi&m.i^'^mi 1 9 b-^ (of f o n ^^--) s^bT^^m^asig 

^Vtmi 2 0 hTb^hM^I^L^mi 2 0 a-v (o n*^^;5>6>o f f Jfc^^--) S^UT 
^^^it^S^<|-b:^Co *fc. l^glfltmjBE Vth2;5S2. 4 ve;±T?f*. 1 2 0 

aib>hi&uu^mi 2 0b-^ (of f ':^m:d^^ o n}\^m^) urm^tt^a^^fb 

^m^^ii 2 1 
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(H- 1) 



^^*5. 2 1a. 3 0 . WmM 2 1 b -^-tb^tb. 1 0 0 n 

m. SOnm. 1 0 0 nmOJ¥$ ^ jfcS J: 5 tJl^l^bfCo *fc. ^^^gf^SSfSc^K 
310-^torr <7)^^^-e^T?fcofc:o -^fc. T/V 5 = A <D^*}* , 

Wyi^:fj^X^^mm\t 2 A/ s e c -e^fro /Co ii^^St?5t^ 

^Jfe^ll 2 2 

■ ^m^m<Dm^-^. «^ji2 i a. M^&^ium^ o. «ajS2 i bds, 

^lOOnm. 60nm. 1 0 0 nm.(DW-^ tti:^ 'MMM 

MMm 2 3 

^ ^z^^y^^ii^-B-^tvx^ Ti5(D«at^ (H-2) (D^t-^m^mv^ ^mm 

eoff^^. m^l^2 1 a. ^^^UP^ms 0. «@^2 1 b;dS, ^tb^tt 1 0 0 
nm> 6 0nm, 1 0 0 n m©J?$ 1 7^5 J: 5 fc^j^b^t^^fi:. ^Jfe^J 2 1 i P 
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mmm 2 4 

m(Dm^^. mmm2 1 a. ^^'mu^m3 0. mmmz 1 fjri^^i 0 0 

nm. lOOnm, 1 0 0 nmCOm^ 1 ^ ^ ^ K^^l^fcSX^n. MMM 2 1 t 




(H-3) 



mnm 2 5 

m<Dm^^s mmm2 i a. m^^um-ms o. m@®2 i b^^s, ^ti^-et^i o o 

nm. 6 0nm. 1 0 0 nin<Dm^ tfi:^ X ^i^^mi-tn&.^i-t. Mmm2 1 tm 




(H-4) 



^-eau^u. 1114 1 {c*5{t5in*mffit?fcs. ^sp#:mjaE vthi, i^imtsjE vth 

fj:^. m^^WtVXi-Xs yf-i^^m^i^n. l O O k Q:a^e> 1MQ(D|5 



wo 2004/006351 
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Vthi (V) 


Vth2(V) 




-0.8 


1.6 


mmmzz 


-0.9 


1.3 


IIJfg^j23 


-0.3 


1.3 




-1.1 


2.5 




-0.9 


1.8 



^'Ji^m 121a. 122a. ^tJ^^S^^t^tli 121b. 122b (DM^'^ik:^^^ 

i-/^^t>. m2 i(Dmmm2 i\z.io\,^x. mmmw.^ vthni^-o. svsitv^ 
f4. ^nu^mi 2 1 hib^p^-m^^^Mi 21a-- (o n^^mt^^o f f^m^) 

^mi 2 1a i}^hmi&iffQ^'mi 2 1 b-^ (of f ^m:d^h o n^^m^) m^i.xn 

*fc. m2 2(DmMm2 2\Z:i3\,^X}^, -fg^fltmjBE Vthl 0. 9V&LTX. 
2 2 b yi^fei^igfetit^lgl 2 2 a-^ (o n'^mi)^h o f f jytS-^) 
UTffi^{iid^^<l::U:^c„ ^fc. tiBlfi«JE Vth2;as 1 . 3 V4^A_b-ett. Mnin'Jikm 
12 2 ad>b®^^4fe^l 2 2 b-- (of f Jl^^d^feo iDt^l^--) S^UT^^L^it 

m 7 iz.^-ri. 0 ts:mimmnB. vth i o . 3 ~- 1 . 1 v. Rxj^mmmms. vth 

2:^5 1. 3~2. 5VX$>?>M^M^mi>^nhihfco 

mmm 2 e 

lot vx^^'7^MU^m\^\ M^M^^i^^ ^ . mum 21 a t \^xt?v 

^-iJ/A^. 3 O.i: UTfy K;xm{b'a"^^. «^^2 1bi:UTT 

fco y{ %l^^/^y^\\^^mh\^X\%. TIB(^fll5t^ (H'-3) ©^b'^^^^ffiV^:fe„ 
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CH— N=CH 




(H'- 3) 



^mm 2 1a, M^MW^m a o . mmm 2 i b ^ti^fi, 1 0 0 n 

m. 80nm. 1 0 O nm<DJ¥$ ^ 3^5 i 5 iJl^I^UfCo *fc. ^^^gfitSfcxH 
^^Zfm^X^ 3xl0-«tor I <DM^M-^n^^fCo -^ft. T;V^=^^ J>.<DmM 

HMM 2 7 

^ 5 vdr/i^^'fb:^'^^ bx. TI30«5t^ (H'-4) 0'fb:'a•i^^lrffiv^. 

m<Dm^^. wmm 2 i a , ^^^ew^N-ii s 0 . mmm 2 1 b ^fi^fx. 100 

nm, 8 0 nm. 1 0 0 n mOjp^ ^ j'irS J; 5 {^:^ HJi^!! 2 6 i 1^— (Z)^#-T?J^1^ 




CH— N 




(H'- 4) 



^M^J 2 8' 

^ ^^^i\^^mt\.X^ TlE(75«it^ (H'-6) ©{b-a-^J^ffiVN, 

m(DW-^^. nMM2 1 a. 35i^^#Jisi-ji 3 0, mmm 2 i b:ds, ^^i^^tLi o o 

nm, 80nm. 1 0 0 n ni<Z>ff $ i <t 5 ^M-^J 2 6 i: |^— <^|fe#-e^|^ 

LT. |IJfS{?il2 8<z>;^'i'.5/f=->'i?'m^t:#;rc„ 




CH— N=CH 



=\ /CH3 




(H'- 6) 



CH, 
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m-^m^\^. m4 nzisi-f^mmn&x-h?>. i^mmmm vthi. mmmnm vth 

■!l2 6. 2 7o;^-r ^y^>'^5^^^^^:o^^T<oa;^Jl-mjBE#^4^^i-o 



^8 





Vthi (V) 


Vth2(V) 




0.1 


1.5 




-0.6 


2.0 




-0.5 


1.8 



11123, 2 4(D^^^y) . mMm2 6 , 2 7 ^ V^^*^^C*5V^T^^i^® 

126a. 127a. RXJ^m.m.^ikm 126b. 127b (DM^m^i}^^ 

i-tj:t>ibs m2 3 (DM^m 2 6 ^c33v^T. ^mmns. vth i is? o . i vuT-vfis 

j&nilTi'^Ml 2 6 b;&^b?S^g^t^flBl 2 6 a-- (o n)\kMf)^h o f f ^M^) 

12 6 ad='e><£S^^lll 2 6 b-- (o f f ^mt^tb o n^m^) M^UTS^t^C 

*fc. 1112 4(Z)|^JfeM2 7^^:^3V^T^i. lift Vth 1 - Q . 6 VmTt?. 
-ISfe^il^tsl 2 7 bd=>feI^®^JK]^l 2 7 a-^ (o ■n.^m:^^^ o f f jytti-^) 
b-CffiJoI'tt^&S^^bUi^o i^HfitSJE Vth2;aS2. OV£AJ;-ef*. 

12 7 Sii)^hi&m.1^^Ml 2 7h^ (of f )bt®;6>P> o nt^lg--) jg^UTfe^^! 

Sfc. ;i05K^^'i4}i|ISfe«^!|2 6~2 8 (?:)-t--^-C(D::^^ 5^5^^i/*^-e#bti/. 

^8{c^-ri: 5jfe^is#:mjEvthi:6so. 1 — 0. 6 V. ^t^i^iiffl:mjEvth2;os 

1. 5~2. 0 V-Cfe635f^^J|^^;$s^btu^o 
^MM 2 9 
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M^Munms 0 t\^x^/>^ mmmzihtv 
^ufco >'4 ^i^^it^i^tx.xi'i. Tiso^at^ (i-i) <Dit^m^m\f^ 




(I - 1) 



Jte*5. s^s 2 1a. M^^uum 3 0 . m.mm 2 i b t*. 1 0 0 n 

m. 8 0nm. 1 O 0 nm.(Dm^ tf£?> i: ^ K^mVfCo *fCs ^^^SJ^ffifC^i^ 

3 X 1 0-^ t o r r <^K^Sl?^T^.fofCo *fc. T/V5^!^A<^^^ 

HMM 3 0 

^mmmo:>m-^^. n.mm 21a. ^Ji^^MJfsi-s 3 0 . mmm 2 1 b -^n^ 

tl/lOOnm. 60nm. 1 0 0 rim.(OW--^ tfS:^ ^ \Z.^^\^fcl^^ni^ ^MM 

mmm 3 1 

^y ^^-mh^mtl^X. TI5o«5t^ (1-2) (Z)>fb^i^%ffiVN, 

®<Dff $ mmm 21a. 3Jf^;t^3^g 3 0 . mmm 2 1 b ^^^ti 100 

nm. eOnm. 1 0 0 nmOm^ tfj:?> i: ^ i^^J^VtcSl^it. mMm2 9 



(1-2) 
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MMm 3 2 

^y>'^Ki^^^t^mtvx. Tm(Dm^^ (1-3) <D^t^m^m\'\ ^mm 
m(^m^^. mmm2 1 a. j^^munmB 0. mmm2 1 b^s. ^fi^tii 0 0 

nm. lOOnm. 1 0 0 nuKDm^ t ^ ^ ^ k^fl^mVtc&Lm^^ MMM 2 9 t 




^-Cilll^eu. 1114 1 }c::J3lt5il^ltJEi?fe5. iSBI^itSflE Vthl. SW^tmJE Vth 
a!lS^#ibT{i. #;^-r 5/^>'i5^il^{e:{t. l O O k Q 1 MQ 



*9 





Vthi (V) 


Vth2(V) 


^J£#IJ29 


1.0 


2.9 




0.7 


2.3 




0.5 


2.1 




0.9 


3.5 



129a. 130a. ISLXf^l&^^n 129b. 130b (DM^^'&ii^^^h 
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iS^^jyt^l 2 9 ht^lbMI&^'^Ml 2 9 a-- (o n^MUj^h o f f 
UTS^t^s^-fliU^o "Sfc^ ]^ll;ffl[«JE Vth2;dS2. 9V£A_h-T?l*. fm1^W.Vtm 
12 9 a3&^e><SS^)|^^il 2 9 b-^ (of f ^^Hd^fe o nJt^SI-^) ^^UT^^flt 

^fc^ IEI2 6<^^J6^J3 Oi^:*5V^■r^t. -fSBIfitejE Vth l ;6S O . TVil^AT-e. j& 
m.1ffi^mi 3 0 b^i^'bifiSS^^ytlil a O a-^ (o n)l^^>6=»b o f f :|^«S--) 
xm.^UT!>^^'itVtCo i^SHEmjE Vth2dS2. 3 V£Jl_b-X?J4. i^S^J^^ 1 

3 0a 7b>hiS.^1^^Ml 30 b-- (of f^Mib^h o n^^M^) M^UTS^^^OS 

*fc. CI <^>^^^ttf*lliiM 2 9~3 2©-r-^-co;5^-< 5/^;x^^^^-c#^tt. 
^9(c:^-rj; ^'feiSIHitmffiVthldso. 5~1. 0 v.:s.TJ«i^iiM«JE Vth2:as2. 

1-3. 5v-^h^M^^^mii)mhtifto 
mmm s 3 

S;K1 0 i: bT;^f^;^S:K^ffiv^, J; 9 . ®^g2laibTT/^ 

^siij'i^^, J^^^W^'ms 0 fLXi^i^T ymt^^^. m^^2 1b^bTT 




(j-i) 



fj:is^ m.mm 21a. ^^^#j|sfs 3 0 . 2 1 b ^ti^tv, 1 0 0 n 

m. 8 0nm. 1 0 0 n nK^ff $ § J; 5 J-^)^ bfco ^«^gfmt6:/K 
3 X 1 0-« t o r r (D^^^-efr^'^ofCo "^fc. = iJ^ AOS* 
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mmm 3 4 

^mmm(Dm^^. mmm 2 1 a. m^^unms 0. mmm 2 1 b:os, 
3 3 ^ m— (7)^#-x:\ mmm 3 4(Dy^4 ^y^i^^m^^-^^tio 

MMM 3 5 

i^Z^TJ^it^mtX^X. TIBC>#5t^ (J-2) (^-fb^/^SrffiVN. #^^^<Z) 
Ji:^^^ ffi^M2 1 a. ^^^#3N-^3 0. mMm2 1 b ;6S. ^tt-=ett 1 O 0 nm. 
8 0nm. 1 0 0 nm<^J?§ J; 5 (J:. HlfeM 3 3 t |^— <7)^#-e^M bT. 




(J-2) 



HJfe^Rl 3 6 

^ 2 1a, 3 0 . mmm 2 i b ;e>s, 1 0 0 nm. 

80nm, lOOn m<Dj¥ ^ ^ Jfe S J: 5 {^:^ 3 3 i 1^— <^^#-C^l^ LT, 




(J-6) 



IliSM 3 7 
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i^^iyrymii^^^tvx, Tiso^at^ (j-9) cD^t^m^m^\ ^mmm(D 
m^^. m,mm2 i a. m^mu^ms o. mmm2 i ht^. ^tt^tui o o nm. 

8 0 nm. 10 0 n m(^J5 ^ ^ J: 5 (J^s 3 i 1^ — O^ft^T^l^bT^ 




(J-9) 



^i^^j 1 0 

^-eM^L. 134 1 {e:*5tt5li#:mjET?fo5x Vthl, jSHfllMJE Vth 

2 ^Sd^bfcj^mtr^ a; JseJT^ 1 0 fc^fo -^Tt, 1112 7. 2 8 felt, ^tt-?tt. 



^10 





Vthi (V) 


Vth2(V) 


IIWJ33 


-1.1 


1.2 


II»J34 


-0.6 


1.1 




-0.7 


1.3 


SI»J36 


-1.3 


1.7 


mmm37 


-1.4 


2.1 



1112 7. 2 8(D^:S:J; 9. HM^^tl 3 3 . 3 4 <D;=^-Y S/ 9^>'^/^^^^^:*5V^Tfii^^ 
133a. 134a. RXJ^i&m^^M 133b. 134b (DM^^m^m' h 

't:f3:t>h. m2 7 (DmMmS Sizm^X. -tSBI-fiSSJE Vthl ;as- 1 . lY^TX 
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fix ^n^^Wtl 3 3 ht^^MI^I^Vtmi 3 3 a'^ (o nitft^36>b o f i ^M^) 

^mi3 3 aib>^mm^i^mi ssh^ (of fvtm-A^h o nJt^si-^) m^i^xm. 

*fcs 1112 8 0IIMM3 4}^:*5V^Tfi. -(SH^iSJE vth 1 ;as - 0 . ev^TX^ 
3 4 bd>e>l^S^)!^^l 3 4 a-^ (o rUtfe^d^fe o f f ^^Si--) 

LT«^»s^<buy5:„ linniimjBE vth 2 1 . 1 vjM-bt?fi. mm^^^m 

13 4a ;6^fei£S^5btM 1 3 4 b-- (o f f l^t^id^b o n^^^--) M^UT^fet^it 

^10 iz^-r^ 5 jfc<sinit«ffi vth 1 - 0 . 6 — 1 . 4 V. Rxj^mmmms. vth 

2t^l. 1~2. 1 VT?fc52X^^^^>iS#6>*Lfc:o 
3 8 

^^^j^A^sr, M^mup^ms 0 tx^xy^v vi^^^t^m^. mmm2 i h tvxT 




/di*5, 2 1a, M^^Unm 3 0 , 2 1 b fi, ^tb^tl. 1 0 0 n 

m, 8 0nm, 1 0 O n m®ff $ ^ -5 «t 9 fCl^M bfCo "Sfc S^^fifttetfcjK 
3 1 0-*t o r r (DM^MXn^'^fCo'^t^.TJ>^=^^J^<DM^l-i. 
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mmm 3 9 

^m^m<^m^^. mmm 2 1 a., m^'^u^ms 0. mmm 2 1 b^s. ^ti^ 

tllOOnm. eOnm, 1 0 0 n m(7>ff $ ^ <t P {CJ^J^ bfciJit^f^ . 
MMm 4 0 

f y KV-^-fb-a-^gJ^ bX. TIB(D#l5t^ (K-2) <D'fb'a'i^S^ISV^. #^*^<D 
m^^. mmm 2 l a. ^^3e*tJN-^3 O. ma^2 l b^S. ^tt^ttl O O nm. 

8 0 nm. 10 0 n mOff ^ ^ 5 J; 5 {-^ MIMM 3 8 i: 1^— (^^ftT?^l^ UT. 




mmm 4 1 

fy K^'^^b-a-i^^ b-r. TiEo^at^ (k-9) (Dfb-a-^^^^v^, #^^^0 

miiM 2 1a. 3 0 . mmm 2 1 b ^S. ^tl^tl 1 O 0 n m. 

8 0 nm. 10 0 nxxKOm^ t^S:^ ^ ^ i^. MMmS 8 tm—<D^i^-V^mi^X. 




(K-9) 



mmm ^2 

jp^^. mmm 2 i a. 3x^^MiistS3 o. mmm 2 1 b;o^ ^ti^m o 0 nm. 

8 0 nm. 10 0 nm<Dm^ t^^i:^ MMmS 8 1 1^— <?5^#"e^mUT. 




w^mm 1 1 

^t^m^i^. m4 1 t;i*5tt5iiflt«:ff-Tffes. ^mmms. vthi. mmmms. vth 

MMWi 3 8. 3 9 <^x-f 5/5^:/^?'^^^^:ov^T<D«^^-«;ff#'t4t^^•t-o 



mi 1 





Vthi (V) 


Vth2(V) 




0.1 


2.4 


115515039 


0.0 


1.8 




-0.5 


1.9 




0.0 


2.1 


IIJi^j42 


-1.2 


2.7 



^29. 3 0<D^;^J: "9, HJfeMS 8. 3 9 <^;^-Y 5'^>'i^^^J-*3V>T«]iI^ 
138a. 139a. :^rJi&mi^^m 138b. 139b (DM^Mmf)^^^ 

-r 1^ 2 9 (oMMm 3 8 (3:*5V>T. -tSSIjiimjBE Vth 1 0 . 1 ViJitT-efi. 

jS.miifi^mi 3 8 ht^h1^m.1^^mi 3 8 (o n)t^^>i^e> o f f Jt^a--) 
13 8 a;5^^®S^)fcft^ 1 3 8 b (of f^Mt^ho n^M^) M^UTS^-fit 
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^ft, ms ocoMMms 9i^^\f^x}t. j&mmMB vthii>^-o. ovsit-v. 

13 9 ad=»b{SigS!:iyt«ll 3 9 b-- (of f^mi!}^^ o nVtM^) Ut^g^'li: 

mil i^^-r^ 5 ts:i&mmm,B. vth i o . i — i . 2 v. :5.t;«i^ii{iE®jE vth 

2i>ti. 8 — 2. 7 V-efe5^^^4feffi;i5#e>nfCo 
^m«?!l4 3 

^;Ki 0 1 vx:ff9:^mm^m^^. M^mm^K ^ ^ . mmm 2 1 & t vxr/i^ 
^ufco =3e/>''r^>'^'^t;'^^i:UT^^^ ria^Diiit^ (m-4) (oit^m^m\t^ 



J^^*5, «M 2 1a. W.^'^^PcM 3 0 , 2 l b f^. ^tl^tls 1 0 0 n 

m. 80nm. 1 0 0 nni(^J¥$ ^ <t 5 IC^I^U/Co ^fc. S*^S«i[£tfc:^ 
i^TT^^^T?. 3 X 1 0-« t o r r <DK^-ST?^T'^eofeo *:fc> T/V-^ - ^^i^c^S^ 

HiSIRI 4 4 

m(Dm^^s mmm 2 i a. w^^unms o. «®S2 i b^s, ^tfi^fii o o 




(M- 4) 
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nm^ 8 0nm, 1 0 0 nm.(Dm^ tfj:^ ^ ^ M 



CT/JP2003/008599 



■!i4 3 tm-<o^^x-^i 




(M- 8 ) 



mmm 4 5 

^yr^-^ ^i^mt^^tx^x. Tia<7)«at^ (m-q) <oi\:,^m^m'^^. 
m(Dm^^s nMM^ 1 a. M^^mnms 0. mmm 2 1 b^d^ ^ti^tii 0 0 

nms 8 0nm. 1 0 0 n mOi? § i 5 .t 5 ^Ji^J 4 3 i: 1^— CO^#t?^l^ 




(M- 9 ) 



mMm 4 6 

^l^T^it^mtVX^ TflB<D«5t^ (N-4) o>^b^^^^ffiV^. 

m(Dm^^. n,mm 21a. ^^^#5^^ 3 0 . mmm 2 ihi)^^ ^ti^ti 100 

nm. 8 0nm. 1 0 0 n m(^J?$ t )fc 5 i 5 }^:^ HJfeM 4 3 ^ |^-©^#t?^j^ 




(N-4) 



^i^^Fll 1 2 
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mx*m^\^. n^:$siir^mmw.^-^^^. i&mmms. vthi. ^mumm vth 

tiiids afl^^#^UTJi. y^^Vm^^Z.^^ l O O k Q;a^6> l MQO^ 



*1 2 





Vthi (V) 


Vth2(V) 


l|jS£i5lj43 


-0.2 


1.8 


IIWJ44 


-0.7 


2.8 


mMm45 


-0.5 


1.4 




0.0 


2.1 



11131. 3 2(D^^^xy) . mmm^ 3. 4 4©;^>r 5'^i^^5^^^^^:*5v^T^tli5ffi 

143a. 144a. :^XJ^i&m.^^m 143b. 144b <DM^^mmib 

i-jjct5*>. ms i<DmMm4: 3Ki3\,^x. ^munm ythii>^-o. 2v&<tx 
m^i^^^i 4 3 hTb^^-mi&iffi^mi 4 3 a->. (o n^^mt^h o f f^m^) 

14 3a a^hi&l^^'^M 1 4 3 b (off h o n. JfcSI-.) UT^ 

*fc. 1^3 2<^^JgM4 4^^:*3V^-C^i. -ISRI^mff Vthl;as-o. .7V&.TX. 
i&UW^mi 4 4 b;5^bi«^^jyt® 1 4 4 a-^ (o nt«t^d^^> o f f 

14 4a d^^j-Bi^^jyt^ 144 b--^ (off :!ijtmi!)>b o n^M^) m^VXU^m 

^fc. :i<DM^M^i-iMMm 4 3 — 4 6(D't^X(D:^-f •y'^i^^m^x^'hfh. 
mi 2 iz^-rX 5 fJ:^Mi^^^ vth 1 0 . 0 ~- 0 . 7 V. RnrnMUMB Vth 
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2i)^l. 4~2. 8VX-S:>^)S5^^M^mi)mhflfCo 

mmm4 ? 

mm lot b-c;^^ ;^^«^ffiv^, M^mmm^ j; ^ . mmm 21 & t utt/v 
vfco :^'f-/i^^>'?^^t^mtvxn. TiB<D«3t5S: (0-3) (Dit^^^m^^t^o 




(0-3) 



mmm 21a. M^Mmm a 0 . mmm 2 1 b ji. -^rtv^ns 1 0 0 n 

m. 80nm. 1 O 0 n m<Djp:$ ^ i^CS i 5 J-J^mU:^ci„ *fc. ^^^gf^ittfeJ^K 
l^y^¥%X. 3x1 0-« t o r r (^X^^-efT>feofc„ "^fc. T/l'^ nt>iN(0^^ 

it. mmm:if^i^ ^ ^ ^m^mn 3 a/ s e c . x^/i^^ v^^b-^i^t^^^f^, 

^ifeM4 7-e^ffibfct&is«5t^ (0-3) x^^fi^M^mun^. Tm(Dm 
(0-6) x7r:^ti^M^^um^i^^rc&^^itmmm4 7 tmmi^cx. 



0CH3 




(0-6) 



mMm 4 9 

^Jfe-firH 7T-^^Ufc:tulSSit^ (0-3) X^^^tl^M^^Unt:. T|S<^=P 
at^ (0-7) -e:^^^x§3)J^^#JN'{3if^;tfc|^^ii^m0!l4 7 l^^lziUX. :^ 




'CT/JP2003/008599 



mMm 5 o 

MMM^ T-i^mmi^timmm^^^ (0-3) x-^^ti^M^^ui^^s tib<d« 
3g^ (0-9) x-^^fi^M^^un\^i^k.fc&.mtmMm4 7 tmmi^i^x^ :^ 




(0-9) 



^mm 1 3 

mxm^v. m4 n^iai-f^mmm&xh^. ^mmmj± vthi, mmmmj^ vth 



^13 





Vthi (V) 


Vth2(V) 




0.0 


6.0 


IISS«!I48 


0.8 


9.8 


ll!£^49 


-0.3 


7.2 




-0.5 


5.8 
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1113 3. 3 4(Dm^X\). ^J6M4 7~5 o;?^-r 5/^:xi5^m^{j:*3V^-r(:ii«ffi^ 

147a. 148a. RX^m.min^m 147b. 148b <D)^^M^-it>^^l^tl 

i-fj:^ibs HI 3 3 O^SSM4 7 (;l^3V^T. i&mWW.EE. Vth 1 0 V^^^T-Cf* . 
l^lji^mi 4 7 b ;&^e>i^©^it^^ 1 4 7 a-^ (o n^mib^h o f f ^M^) 
T^^fit:6Sgg-fkbfc„ ^fc. i^gl-liimjE Vth2:iS6. OVi^_b-e}i. 1 
4 7 aib^hi&^l^^mi 4 7 b-^ (of f o n^M^) ii^bT®^fit:55 

^fc. 1113 4(D^M^?!J4 8^^:^3V^T^*. -(gH-fS^JE Vth 1 ;as 0 . 8V^TX'. m 
^m^Ml 4 8 hib^ib^m^^mi 4 8 a-^ (on^mi)>^ o f f ifcfeS--) M^V 

4 8 ad=»e)|g^g^Jl^Sll 4 8 b-^ (of f o n^^fli'-.) gl^UX^^^S 

mi 3 0 ni^'mmM.m vth i ^5 o . 8 ~- o . 5 v. ^tj«]^ii^mffi vth 



^n^^A^. ^^^;H-J|SfP 3 0 ^ UT:/i5'i^:3^>'^'fb'^ife^. 2 1 b ^ bT 

bfCo 'f^V':x.:y^\\:,^mh\.Xn,^ TIB<D«3t^ (P-1) <^'fb-^i^^ffi V^/c„ 
CI pCHj 



?JC*3. Wmm 2 1a. 25f^^«J|SFM 3 0 . nMM 2 1 b fi. ^tb^tb. 1 0 0 n 
m. 8 0nm. 1 0 0 nm<^i¥$ i: J^jtS J; 5 l2:J5fci^Uyfco ^/-n il^^^f^fefc^K 
iyf^Y%X. 3x1 o r r coM^^Xfxfl^f^o'^f^.T }V%=^t7 ^(r>m^\%. 



mm 5 1 



CI 




(p-1) 
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^JSM 5 2 

^i?i;'ac:/^'fb'a^#i^ UT. TIB<Z)«5t^ (P-2) o-fb-^i^^^v^. 

©J? ^ Sr. 2 1a. 35f^^$tHS|.M 3 0 . 2 1 b 1 0 0 n 

m. 8 0nm. 1 0 0 n m<^» ^ ir 5 J: 5 mMM 5 1 tm-'<O^W^^m\^ 




(P-2) 



N-C2H5 
CaHs 

5 3 

y^e^rc^^>f[--a-i^^ ur. T®(0«3t^ (P-3) (D-fb-^i^^SrJlVN. ^^^g 

(om^^. nmmz i a. ^^^e^t^isi-ji 3 0. mmm 2 1 h-^^. ^ti^fii o 0 n 

8 0nm. 1 0 0 nrniDm^ t tj:^ ^ 0 HJi^^lI 5 1 ^ IH — <^^#-C^l^b 

C2H5 




(P-3) 



N-C2H5 
C2H5 

p^mm 1 4 

^-r-sijj^u. IH4 nzisiir?>mmm.mxh^. ign^emff vthi. itimmjE vth 

5 1.5 2©;=^^ ^x^^^^^^-ov^T©fl;^5fS-'^;iE#'l4^^-ro 
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mi 4 





Vth1 (V) 


Vth2(V) 




0.0 


3.4 


mmm52 


-0.2 


3.0 


mmm53 


0.0 


2.6 



IffL^m 151a. 152a. RXJ^mU^^m 151b. 152b (^J^Jf^^tt^S^ ^> 

iSMiTiVtmi 5 1 bd^bi^^g^ibttgi 5 1 a-^ (o niKmt>^f> o t t^m^) 

15 1a i)^hm.^m^m 1 5 1 b ( o f f ^ikm-d^ tbon :^m^) m^vx^ 
iffimf)^mit\^. ^(o^(Dmm^'^mxmm.m^m<Di:tti.x. mi o'i)mibtifc. 

0 3 6©IIJfeM5 2^^:*5V^■rf*. {gfllliicmjE Vthl;5S-o. 6V&.TX. 
i&l&m^mi 5 2 ht^h^t&^'likmi 5 2 a-- (o n^^lUd^b o f f Jfc^lH-^) 
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